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Abstract
Background: Quality of life of stoma patients is increasingly being addressed in clinical trials.
However, the instruments used in the majority of these studies have not been validated specifically
for stoma patients. The aim of this paper is to describe the development and validation of a quality-
of-life instrument, "Stoma-QOL", specifically for patients with colostomy or ileostomy.
Methods: Potential items were formulated in English on the basis of the results of a series of semi-
structured interviews with 169 adult stoma patients. The process resulted in a preliminary 37-item
version, which was translated into French, German, Spanish and Danish, and administered
repeatedly to 182 patients with colostomy or ileostomy. A psychometric selection of items was
performed through Rasch Analysis. The measurement properties of the final questionnaire version
were subsequently tested.
Results: The 20 items in the final questionnaire covered four domains – sleep, sexual activity,
relations to family and close friends, and social relations to other than family and close friends.
These items were found to define a unidimensional variable according to Rasch specifications (Infit
MNSQ < 1.3). Internal consistency reliability calculated as Cronbach's alpha was 0.92, i.e., highly
reliable. Spearman's correlation coefficients of scores across times of administration was >0.88 (p
< 0.01), indicating a high test-retest reliability. Item calibrations by country calculated as ICC were
0.81 (0.67–0.91 95% CI), confirming cross-cultural comparability across the European countries
included in the study.
Conclusion: Given the adequacy of the metric properties of the Stoma-QOL suggested by the
psychometric analyses, this study confirms the suitability of the instrument in clinical practice and
in clinical research.
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Background
Stoma patients have a surgically created opening on the
abdomen involving parts of either the gastrointestinal or
urinary tract. Colostomy involves discharging feces from
the large intestine, ileostomy from the small intestine,
while urostomy means discharging urine through the sur-
gical opening. Due to this major change in physical
appearance and bodily function, patients with stoma are
challenged with a number of quality of life (QOL) issues.
In recent years QOL of stoma patients has been addressed
in a number of studies [1-6], some covering a broad range
of different stomas, others focusing more narrowly on just
one or two of the conditions – colostomy, ileostomy or
urostomy.
With few exceptions, the abovementioned instruments
were not reported to have been validated specifically for
stoma patients. Since the development and validation of
Olbrisch's "Ostomy Adjustment Scale" in the early 1980's
[1], to our knowledge the only contemporary instrument
constructed and psychometrically tested specifically for
colo-, ileo- and urostomy has been the "Stoma Care Qual-
ity of Life Index" (1998) [6]. This 34-item questionnaire
was validated in the UK and France, showing a satisfactory
reliability.
However, the psychometric properties of both the
"Ostomy Adjustment Scale" [1] and the "Stoma Care
Quality of Life Index" [6] were assessed solely within a
classical theoretical approach, the so-called Classical Test
Theory [7], which is a valid method, but in our opinion
may not be the optimal solution. The main problem with
the Classical Test Theory is that it presupposes that one
can directly infer, e.g., a stoma patient's quality of life by
summing responses and calculating a total score, assum-
ing that each item contributes equally to this total score.
However, treating items equally implies that all items are
of identical importance, which in our experience might
not be the case. A stoma patient's strong agreement with
an item like "I worry that my family feel awkward around
me" indicates a greater problem than does a strong agree-
ment with an item like "I become anxious when the
pouch is full". Thus, when items represent different levels
of importance to the stoma patients' quality of life, should
the data not be analysed so that the total score reflects this
value of "importance" of the item's contribution to the
total scale value?
To address this question, which to our knowledge has
never been addressed before in association with measure-
ments of quality of life in stoma patients, our aim was to
develop a simple, cross-cultural and reliable measurement
of quality of life in stoma patients, "Stoma-QOL", and to
validate this instrument according to both the Classical
Test Theory and the modern Item Response Theory [8],
thereby taking into account the "importance" weight of
each item in the test (see Methods section for details).
Methods
The psychometric models used in the development and 
validation of Stoma-QOL
The content of the new stoma-specific QOL instrument
was developed on the basis of Hunt and McKenna's
needs-based model of QOL [9]. This model draws on the
work of theorists in the field of human motivation who
postulate that individuals are motivated or driven by their
needs, e.g., as defined in Maslow's well-known hierarchy
of needs pyramid [10]. For this study, this approach
implied that rather than relying on literature or experts to
determine needs important to patients, the original con-
tent of the questionnaire was derived from qualitative
interviews with stoma patients.
For the reasons briefly mentioned in the Introduction, the
Item Response Theory [8] was our primary model for
analysis of the questionnaire resulting from the interviews
with stoma patients. This method is built around the idea
that the probability of a patient's answer when confronted
with a certain item ideally can be described as a simple
function of the patient's position on a latent trait (e.g.,
quality of life) plus one or more parameters characterising
the particular item (e.g., its "severity" or "importance" or
"weight").
The Item Response Theory [8]measures the quality of a
given test as a measurement instrument, and helps to pre-
dict its performance in future applications. However, the
Item Response Theory can also assist in improving  the
quality of the test, e.g. by indicating which items are inap-
propriate and should be changed, deleted, or replaced.
After this process, the test can be used as a standard instru-
ment to measure similar patients. Skipping mathematical
explanations, the Item Response Theory can do more
things than the Classical Test Theory [7,8] when it comes
to modelling existing tests, constructing new ones, and,
above all, interpreting the results of measurement.
We chose the Rasch model [11,12] as this is a simple but
at the same time very powerful Item Response Theory
model for measurement. The Rasch model uses the tradi-
tional total score (i.e., the sum of the item ratings) as a
starting point for estimating response probabilities. The
model is based on the simple idea that some items are
more important to patients than other items. Thus, the
Rasch model constructs a line of measurement with the
items placed hierarchically on this line according to their
importance to patients. The validity of a given test can be
assessed through examination of this item ordering, i.e. byHealth and Quality of Life Outcomes 2005, 3:62 http://www.hqlo.com/content/3/1/62
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assessing whether all items work together to measure a
single variable.
See the section "Analysis and item reduction of the 37-
item questionnaire" for details on the practical implemen-
tation of these theoretical models.
Development of the Stoma-QOL questionnaire
Figure 1 details the process of the cross-cultural develop-
ment of the Stoma-QOL questionnaire.
The development was initiated by the formulation of
potential stoma-related items in English on the basis of
the results of a series of semi-structured interviews con-
ducted by stoma care nurses with 169 stoma patients in
France, Denmark, Spain and the United Kingdom.
The interviews were structured to cover the following five
broad domains, which are included in Maslow's hierarchy
of needs pyramid [10] and at the same time were sup-
ported by the experience of stoma care nurses in their
daily routine with stoma patients:
1. What, if any, concerns do you have about what you can
eat?
2. What, if any, concerns do you have about sleeping?
3. What, if any, concerns do you have about intimate rela-
tions?
4. What, if any, concerns do you have regarding your rela-
tionship with family and close friends?
5. What, if any, concerns do you have regarding your rela-
tionship with people other than family and close friends?
Stoma care nurses put these questions to the patients in
their respective national languages, and the answers were
collected on a special form. Answers given in non-English-
speaking countries were translated into English. A com-
mon listing of the answers was generated from these inter-
views. Redundancies and answers like "no concerns" were
removed.
The next step consisted in the selection, at a meeting
between the national investigators, of items that could be
translated from English into the four non-English lan-
guages involved in the project (German, Spanish, French
and Danish). It was ensured that all the items that were
chosen were consistent with the need-based theory of
quality of life [9]. Furthermore, it was decided that the
items should be formulated so that they could be mean-
ingfully answered with the following four response cate-
gories: "Always", "Sometimes", "Rarely" and "Not at all".
Following an international accepted protocol [13], the
translation of the questionnaire from English into the
four non-English languages proceeded in three steps. First,
the items were translated by a panel of bilingual transla-
tors. In the second step, this intermediate translation was
assessed by a panel of lay persons for linguistic clarity,
understandability and easiness to complete. Thirdly, field
tests were conducted as individual interviews with 12
stoma patients in each country, after which, where neces-
sary, items were again semantically adjusted without dis-
torting the content of the items. The process resulted in a
37-item translated version for each country.
Finally, a specific validation study was initiated in each
country, aiming to test the psychometric properties of the
preliminary 37-item questionnaire. This study also aimed
at reducing the number of items through psychometric
analysis. We wanted to preserve as much as possible of the
structure of the preliminary questionnaire and, in addi-
tion, to allow for calculation of one global score. The
measurement properties of the final 20-item question-
naire were subsequently tested as described in the follow-
ing section.
Analysis and item reduction of the 37-item questionnaire
The original 37-item questionnaire was analysed with the
Rasch Rating Scale model in a special version allowing
Development of the Stoma-QOL questionnaire Figure 1
Development of the Stoma-QOL questionnaire.
Identification of basis content for 
questionnaire within 5 domains: food, 
sleep, sexual activity, relations to family 
and social relations to other than family
Semi-structured interviews with 169 
stoma patients in Denmark (n=16), 
France (n=62), Spain (n=64) and 
United Kingdom (n=27).
Qualitative reduction of listing of 
answers from semistructured 
interviews.  Redundant answers or 
answers like ”no concern” were 
deleted
Translation by panel of expert 
translators from English => local 
language
Review by lay persons panel of 
questions in local language for 
clarity
Field test interviews in each 
country (n = 12)
Renewed linguistic adjustment 37-Items Stoma-QOL Questionnaire
Validation study of the 37 Items Stoma QOL Questionnaire: 
182 patients with various backgrounds for the creation of a 
stoma (Crohn, cancer, diverticulitis etc.) were included. 3 
repeated administration in Spain (n = 58), Germany (n = 43) 
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more than two answer categories to be modelled for each
item for the overall sample. Rasch analyses were per-
formed with Version 3.0.1 of the WINSTEPS computer
program [14]. An item calibration was obtained for each
item.
In order to determine how well each item contributed to
common global health measurement, chi-square fit statis-
tics, known as Infit Mean Square (Infit MNSQ), were also
calculated [12]. In this analysis values greater than 1.3
imply a potential misfit to the Rasch model [15], and
items with values above this threshold were consequently
removed from the test. Successive Rasch analyses were
performed until all the remaining items showed accepta-
ble goodness-of-fit properties.
Subsequently, the performance of the final 20-item ques-
tionnaire was determined as the index of person separa-
tion (PSEP) [7,8,12]. The index of person separation
describes how reliably the patients are separated by the
scale and has to exceed 2 (or 3) in order to confirm an
optimal level of reliability of 0.80 (or 0.90).
Stratified Rasch analyses were also performed for each
country in the study. The concordance of item calibrations
by country was assessed through an Intraclass Correlation
Coefficient (ICC) [15]. This is a statistical procedure used
to determine the reproducibility of a measurement of a
variable. The ICC is based on variance components anal-
ysis and measures the homogeneity within groups relative
to the total variation. The ICC is large when there is little
variation within the groups compared to variation among
group means, where groups consist of replicate measure-
ments. A small ICC occurs when within-group variation is
large compared with between-group variability, indicat-
ing that some unknown variable has introduced nonran-
dom effects in the different groups. The maximum value
of the ICC is 1, and the minimum value is theoretically 0.
The ICC is routinely used in epidemiological studies to
address the test-retest reliability, validity of questionnaires
and interlaboratory concordance.
As a secondary model for analysis, the final 20 items were
also subjected to a traditional item analysis. We used the
following gold standard statistical procedures based on
Classical Test Theory [8]: a) classical index of discrimina-
tion was calculated to measure the spread of scores
between the patients; b) difficulty indices were deter-
mined by calculating the mean response choice for each
item; c) Cronbach's alpha coefficient was calculated to
estimate internal-consistency; d) Exploratory Factor Anal-
ysis (EFA) was performed in order to test the unidimen-
sionality of the reduced version; e) test-retest reliability
estimates were obtained for the reduced scale by calculat-
ing Spearman's coefficients of correlation across the dif-
ferent times of administration of the questionnaire (T1,
T2 and T3); and f) distribution patterns of scores were
described for each reduced questionnaire, overall and by
country.
The Statistical Package for Social Sciences (SPSS), version
10, was used to perform all the above analyses.
Results
Patients
One hundred and eighty-two patients from four different
European countries with various backgrounds for the cre-
ation of a stoma (Crohn's, cancer, diverticulitis, etc.) were
included in the validation study Mean age was 53 years
ranging from 18 to 84 years, with slightly more males
than females (Table 1). 52% had colostomy and 48% had
ileostomy. No urostomy patients were included. All
patients were in a stable period or cured, with a duration
since stoma creation ranging from 0 to 43 years, when
they participated in the study. Incomplete or missing data
for up to 12 patients resulted in a sample less than 182 on
some of the abovementioned demographic variables.
Responses to the 37-item questionnaire came from two
different study sources. The patients from France, Ger-
many and Spain were included as a part of controlled clin-
ical trials (randomised cross-over designs) conducted to
test a new stoma pouch. Where required these trials were
approved by ethics committees and informed consent was
obtained. In accordance with the protocol of the clinical
trials, the patients responded to the questionnaire on
three different occasions. The patients from Denmark
were recruited directly through a stoma patient database
approved by the Danish Data Protection Agency. For
logistic reasons, these patients did not test any stoma
products and only responded twice to the instrument.
Results from psychometric analysis
The overall Rasch analysis of the 37 items of the original
questionnaire (Table 2) showed 6 misfitting items. Infit
MNSQ statistics ranged from 0.69 to 1.40 (SD = 0.19).
Misfitting items in this and subsequent analyses were
removed until no further improvement in fit require-
ments was found. Seventeen items (items 1, 2, 6, 7, 9, 10,
11, 12, 14, 15, 20, 28, 30, 31, 32, 36 and 37) were dis-
carded in this process (performed in seven different
steps), reducing the initial questionnaire to 20 items, the
final Stoma-QOL. During the process all questions
belonging to the domain related to food were omitted
because these items did not contribute to constructing,
with the remaining items, a common and single health-
related quality of life variable. With four response choices
per question (1. Always; 2. Sometimes; 3. Rarely; 4. Not at
all), the highest possible raw score for the reduced ques-Health and Quality of Life Outcomes 2005, 3:62 http://www.hqlo.com/content/3/1/62
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tionnaire is 80 (best QOL) and the lowest possible score
is 20 (worst QOL).
There were 178 individuals (out of 182) susceptible to
measurement in the Rasch analysis. A total of four cases
were not considered in the analysis, since they reported a
maximum extreme score (n = 2), or lacked responses for
the whole questionnaire (n = 2). Valid responses
accounted for 98.3% of the sample. The item calibrations,
or the item "weights", varied from -1.60 to 1.33 logits, all
but one below the threshold of 1.3 for a potential misfit.
The 20 items fit to define a unidimensional variable
according to initial Rasch specifications (Infit MNSQ <
1.3) (Table 3).
The index of person separation, PSEP, for the Stoma-QOL
was 2.92, corresponding to a reliability of 0.90.
In Figure 2, the calibrations, or "weights", of the items are
located within the spread of the Stoma-QOL patient
scores. The mean of the item calibrations was adopted by
default as the 0 point. Item 26 was calculated as having
that exact middle "weight", so it is located at the 0 point
on the item-person map. Patients above a given item are
likely not to indicate any concerns with it. Thus, the
higher a patient is positioned on the map relative to the
items of the test, the better in terms of quality of life. As an
example, it can be seen that most of the patients indicated
being "anxious when the pouch is full", so the majority of
the patients are below the level of item 4; on the other
hand, almost no-one had any concerns that their "family
feel awkward around" them (item 23), so most patients
were located above the calibration of item 23.
Rasch analysis was also performed on the categories used
as response choices, indicating the 'distance' that sepa-
rates the four response choices. These weights ranged
from -0.94 to 1.66. The distance that separated response
category "2. Sometimes" and "3. Rarely" (0.75) was found
to be in the same range as the distance that separated "1.
Always" and "2. Sometimes" (0.89) and "3. Rarely" and
"4. Not at all" (0.96).
Item parameters by country also fitted to the Rasch model
(Infit MNSQ<1.3) and had very similar item calibrations:
ICC of the item calibrations by country was 0.81 (0.67–
0.91 95% CI).
The secondary analysis according to classical test theory of
the final reduced questionnaire gave the following results:
The classical item discrimination index for the 20 items of
the questionnaire ranged from 0.51 to 0.67, exceeding the
minimum recommended value of 0.3. The mean response
choice for each item (difficulty index) ranged from 2.11 to
3.60, which suggests that all items are moderately spread
around the centre of the four response choices (1. Always;
2. Sometimes; 3. Rarely; 4. Not at all). Internal consistency
reliability estimated as Cronbach's alpha for the Stoma-
QOL was 0.92, exceeding the minimum recommended
standard of 0.70.
In order to test whether a calculation of a global score
from the Stoma-QOL is a valid measure, we inspected the
scree plot in an Exploratory Factor Analysis. We found
that a single component was an optimal solution with fac-
tor loadings in a single factor solution ranging from 0.53
to 0.72, accounting for 38% of the total variance.
Table 4 shows Spearman's correlation coefficients of the
Stoma-QOL scores across times of administration of the
questionnaire (T1 vs. T2 vs. T3) with all scores >0.88 (p <
0.01).
Finally, to take into account each particular item calibra-
tion in the final Stoma-QOL scores, raw scores were trans-
formed through Rasch modelling into a new score scale
set to a minimum of 0 (Worst Quality of Life) and a max-
imum of 100 (Best Quality of Life) points. Overall mean
Table 1: Demographics of patients in the validation study
DK Germany Spain France Total
N * ) 4 94 35 8 3 2 1 8 2
Age (years), mean (SD) 58.2 (12.5) 61.9 (11.9) 40.7 (11.6) 58.5 (14.5) 53.4 (15.3)
Sex (Male/Female), N (%) 14/32 (30%/70%) 33/8 (80%/20%) 28/30 (48%/52%) 18/14 (56%/44%) 93/84 (52.5%/47.5%)
Type of stoma
Colostomy, N (%) 23 (50.0%) 34 (100.0%) 0 (0.0%) 32 (100.0%) 89 (52.4%)
Ileostomy, N (%) 23 (50.0%) 0 (0.0%) 58 (100.0%) 0 (0.0%) 81 (47.6%)
Duration from stoma creation (years), mean 
(SD)
15.4 (11.0) 4.8 (3.4) 4.6 (4.8) 2.7 (5.4) 7.1 (8.4)
*) Missing demographic data for up to N = 12 means that sample N will be less than 182 on some variables. Means, SD and percentages refer to 
valid cases only.Health and Quality of Life Outcomes 2005, 3:62 http://www.hqlo.com/content/3/1/62
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on this scale was 58.5, with the lowest mean value in
France, 53.8, significantly lower than Denmark with the
highest mean value, 62.6 (p = 0.007).
Table 5 shows the scoring correspondence between the
simple raw score of the four response choices to the 20
items of the Stoma-QOL and the final 0–100 score.
Discussion
Strengths and weaknesses of this study
Rooted in the lower three sections of Maslow's hierarchy
of needs pyramid [10], Stoma-QOL items were generated
by the asking the patients about their concerns over food,
sleep, sexual activity, relations to family and close friends,
and social relations to other than family and close friends.
The subsequent Rasch analysis led to omission of the food
domain, as items within this domain failed to contribute
to construction of the global score. However, the final set
of items within the remaining four domains of the Stoma-
QOL successfully defined a meaningful measurement
instrument with excellent psychometric properties with
regard to validity and reliability.
It could be argued that a possible framing effect was
present in the item generation phase. While we cannot
rule out that some kind of biased selection of items may
have been present during one or more steps of the devel-
opment of the questionnaire, we find it important to
underline that in our view selection of items is always a
qualitative process, and thus somehow subjective. How-
Table 2: Content of the Original 37-Item Questionnaire and of the Final, Reduced Version, Stoma-QOL (4 response choices: 1-Always, 
2-Sometimes, 3-Rarely, 4-Not at all)
Original 37-Item Questionnaire Stoma-QOL + : item included -
: item excluded
1. I worry about skin problems where the pouch attaches -
2. Because of my stoma I prefer eating at home -
3. I feel the need to know where the nearest toilet is +
4. I become anxious when the pouch is full +
5. I feel tired during the day +
6. I worry that my family will reject me -
7. I avoid sexual intimacy because of my stoma -
8. I am afraid of meeting new people +
9. I am preoccupied by what I can eat and drink -
10. I worry that friends will reject me -
11. My sleep is interrupted because of my stoma -
12. I avoid sleeping in certain positions -
13. It is difficult to hide the fact that I wear a pouch +
14. I have to avoid drinks that I like -
15. I have problems falling asleep -
16. My stoma makes it difficult for me to be with other people +
17. I sleep badly during the night +
18. I feel lonely even when I am with other people +
19. I need to rest during the day +
20. I worry about the pouch leaking -
21. I worry that my condition is a burden to people close to me +
22. I avoid close physical contact with my friends +
23. I worry that my family feel awkward around me +
24. I feel embarrassed about my body because of my stoma +
25. It would be difficult for me to stay away from home overnight +
26. I worry that the pouch rustles +
27. I worry that the pouch may smell +
28. I am afraid of being rejected sexually because of my stoma -
29. My stoma makes me feel sexually unattractive +
30. I worry that my friends feel awkward around me -
31. I have to think about my pouch when planning my day -
32. I avoid close physical contact with my family -
33. I worry about noises from the stoma +
34. I worry that the pouch will loosen +
35. My stoma pouch limits the choice of clothes that I can wear +
36. I have to avoid situations where I over-perspire (for example, brisk walking or sports) -
37. I avoid getting changed in front of other people -Health and Quality of Life Outcomes 2005, 3:62 http://www.hqlo.com/content/3/1/62
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ever, the resulting instrument has been subject to a quan-
titative analysis based on both classical test theory
approaches and Rasch analysis, with fairly acceptable
results.
Similarly, it could also be argued that the final four spe-
cific domains do not necessarily cover every relevant QOL
issue specific to stoma patients, e.g. needs belonging in
the top of Maslow's hierarchy of needs pyramid, such as
"Ego needs" or "Self Actualisation" needs [10]. In fact, the
relatively low level of variance explained by the Explora-
tory Factor Analysis (38%) indicates that there are other
domains that impact on QOL, and this is an avenue for
further research. However, the potential contribution of
interventions, such as, e.g., stoma devices, to patients'
QOL will by their nature primarily be correlated with
improvements in the patients' basic functional status, and
thus we consider these four domains to be adequate for
the purpose. Furthermore, there are impracticalities asso-
ciated with assessing an extensive number of domains in
one instrument, e.g. increased length, complexity and
time to completion.
In our opinion, the concept of responsiveness can be
rejected as a separate measurement property of an evalua-
tive instrument, a point of view supported by several
authors [17-19], and for this reason responsiveness of the
questionnaire was not tested. In opposition to a recent
paper by Puhan et al. [20], we find that internal consist-
ency coefficient adequately reflects an instrument's poten-
tial sensitivity to changes over time.
The statistically significant difference found between Den-
mark and France with regard to total Stoma-QOL scores,
8.8 points higher in Denmark than France, is notable, but
it should be emphasised that the study was not designed
to address this question – merely to show similar item cal-
ibrations between the countries.
For study-logistic reasons, only colostomy and ileostomy
patients, but no urostomates, were included in the valida-
tion study. While we would predict that more similarities
than differences exist between the different groups of
stoma patients with regard to QOL issues, the use of
Stoma-QOL in a population including urostomy patients
would require testing for validity and reliability in the spe-
cific patient segment of urostomates.
Also, demographic data collection was limited to the
main categories, colostomy and ileostomy, but for future
studies it would be valuable to further subcategorise
patients with regard to sigmoidostomies, transverse colos-
tomies, loop stomas, etc., and perhaps also with regard to
whether stoma surgery was performed on an elective or an
acute basis. In the practical everyday surgical situation, the
choice between performing the different types of stoma
operation often has to be made more on the basis of expe-
rience than on the basis of evidence. If extended as sug-
gested above, a tool such as Stoma-QOL would give the
possibility of estimating potential differences between the
different surgical techniques with regard to patients'
expected post-operative quality of life. Used for this pur-
pose, a tool such as Stoma-QOL could also contribute to
Table 3: Rasch Analysis of the Items of the Final, Reduced Stoma-QOL: Item Statistics by Measure (or Item Calibration) Order.
Item no. Item text Calibration SE Infit MNSQ
i4 I become anxious when the pouch is full 1.33 0.10 0.78
i34 I worry that the pouch will loosen 1.16 0.10 1.13
i3 I feel the need to know where the nearest toilet is 1.02 0.10 1.16
i27 I worry that the pouch may smell 0.92 0.10 1.05
i33 I worry about noises from the stoma 0.72 0.09 0.88
i19 I need to rest during the day 0.42 0.09 0.93
i35 My stoma pouch limits the choice of clothes that I can wear 0.35 0.10 1.07
i5 I feel tired during the day 0.27 0.09 0.80
i29 My stoma makes me feel sexually unattractive 0.23 0.11 1.22
i17 I sleep badly during the night 0.08 0.10 1.16
i26 I worry that the pouch rustles -0.03 0.10 1.19
i24 I feel embarrassed about my body because of my stoma -0.10 0.10 0.93
i25 It would be difficult for me to stay away from home overnight -0.13 0.10 1.14
i13 It is difficult to hide the fact that I wear a pouch -0.22 0.10 0.92
i21 I worry that my condition is a burden to people close to me -0.41 0.11 1.18
i22 I avoid close physical contact with my friends -0.56 0.11 0.98
i16 My stoma makes it difficult for me to be with other people -0.97 0.12 0.76
i8 I am afraid of meeting new people -1.12 0.12 0.93
i18 I feel lonely even when I am with other people -1.35 0.13 0.73
i23 I worry that my family feel awkward around me -1.60 0.16 1.29Health and Quality of Life Outcomes 2005, 3:62 http://www.hqlo.com/content/3/1/62
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providing more evidence with regard to variations in dif-
ferent age groups, in order to explore the importance of
aiming to avoid stomas in those age groups particularly at
risk of being affected by stoma-related reduced quality of
life.
The patients included in this study were in general in a sta-
ble period or cured with a mean duration since stoma cre-
ation of more than seven years. A potential weakness of
our study could therefore be a lack of sensitivity to QOL-
related issues in patients whose stoma surgery took place
recently. In the validation of the Ostomy Adjustment
Scale, a small but significant relationship was found
between global scores and the number of months elapsed
since surgery [1]. Thus, for future studies of Stoma-QOL,
we would recommend including a sufficient number of
patients who have only recently undergone surgery to
address these patients' specific concerns during their ini-
tial "adjustment process".
The full use of Stoma-QOL, for instance in a clinical trial,
requires in principle that all 20 questions be answered.
The reason is that each of the 20 questions will weigh with
1–4 points per question (1. Always; 2. Sometimes; 3.
Rarely; 4. Not at all), and the summary patient score in the
range of 20–80 will be converted to a global "0–100
score". In a clinical trial of an intervention, for instance a
novel stoma pouch, some questions, more specifically i4,
i34, i27, i35, i26 and i13 (Table 3), will be directly related
to the intervention, while the remaining questions will be
related, directly or indirectly, to the underlying condition
(the stoma). In this situation it may be relevant to select
only the questions related to the intervention and to omit
the others. However, as the response burden of this 20-
item questionnaire is already low (time to complete the
questionnaire rarely exceeds 10 minutes), and in order to
be able to calculate the overall QOL score, we generally
recommend using the instrument in its full length.
Comparison with other studies
The most important difference between Stoma-QOL and
other instruments intended for stoma-patients is that the
items in Stoma-QOL were generated by the primary
source, the stoma patients themselves. The initial item Stoma-QOL Item Calibration of the items located within the  spread of the person measures Figure 2
Stoma-QOL Item Calibration of the items located 
within the spread of the person measures. (logit 
scores, the measurement unit common to both patients and 
items, are displayed down the middle of the map; patient, 
represented by a single dot, are arranged within the scale 
from better (top) to worse (down) quality of life; items are 
identified by the item number)
       PATIENTS            MAP OF ITEMS
    4                  ...  +
                            |
                            |
                            |
                            |
                            |
                         .  |
                            |
    3                       +
                        ..  |
                            |
                       ...  |
                            |
                        ..  |
                      ....  |
                            |
    2                 ....  +
                   .......  |
                      ....  |
                 .........  |
                   .......  |
                     .....  |  i4
                    ......  |
                   .......  |  i34
    1           ..........  +  i3
                       ...  |  i27
            ..............  |  i33
                   .......  |
                 .........  |
                ..........  |  i19  i35
                 .........  |  i29  i5
                   .......  |  i17
    0              .......  +  i26
                     .....  |  i24  i25
                   .......  |  i13
                       ...  |  i21
                       ...  |
                       ...  |  i22
                       ...  |
                            |
   -1                  ...  +  i16
                            |  i8
                         .  |
                        ..  |  i18
                    ......  |
                        ..  |  i23
                            |
                            |
   -2                   ..  +
Table 4: Spearman's correlation coefficients of the Stoma-QOL 
scores across times of administration.
Pair wise comparisons
of times of administrations
Spearman
1st vs. 2nd r = 0.913
1st vs. 3rd r = 0.881
2nd vs. 3rd r = 0.946Health and Quality of Life Outcomes 2005, 3:62 http://www.hqlo.com/content/3/1/62
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generation was designed to get the patients to describe all
their daily life concerns within the five pre-selected
domains. This method, in our opinion, is preferable com-
pared to item generation based on literature, experts and
other second-hand sources. In contrast, the "Stoma Care
Quality of Life Index" [6] was constructed as a modifica-
tion of an existing tool, "QLI" for cancer patients, without
involving the stoma patients in the item generation.
Another important difference between the Stoma-QOL
and other more traditionally validated tools such as the
"Stoma Care Quality of Life Index" [6] or the "Ostomy
Adjustment Scale" [1] is that, as a result of the Rasch anal-
ysis, items are ordered from top to bottom according to
the importance of the health problems (Table 3). The
importance of each item is also reflected in the calculation
of the total Stoma-QOL score, and thus the resulting
measure, in our view, will be more meaningful to the cli-
nician. For future studies, we plan to compare scores
obtained with Stoma-QOL with scores obtained with one
or more of the abovementioned instruments in order to
investigate their degree of correlation, notwithstanding
the differences in development and validation methods.
A specific instrument such as Stoma-QOL has its self-evi-
dent strengths as compared with generic instruments by
virtue of its increased sensitivity to the unique problems
related to a particular disease. As an example of obtaining
a different outcome when using a specific as against a
generic instrument in colorectal QOL research, a lower
health-related QOL was found in a Danish study of
Crohn's disease patients using a specific instrument [21],
while, contrary to that result, another study using a
generic instrument found health-related QOL to be at a
level equalling that of the general population [22]. How-
ever, specific instruments also have limitations. In con-
trast to generic instruments, Stoma-QOL is not
comprehensive outside its final four domains and cannot
Table 5: Scoring Correspondence Between the Simple Raw Sum of the responses to the 20 items of the Stoma-QOL (responded in a 
scale: 1-Always; 2-Sometimes; 3-Rarely; 4-Not at all) and the Final 0–100 Score
Raw Score (Simple Sum of 20 
Items each scored from 1 to 
4)
Final Score Raw Score (Simple Sum of 20 
Items each scored from 1 to 
4)
Final Score
20 0.00 51 53.47
21 11.54 52 54.13
22 18.48 53 54.88
23 22.70 54 55.53
24 25.80 55 56.19
25 28.24 56 56.85
26 30.30 57 57.50
27 32.08 58 58.16
28 33.58 59 58.91
29 34.99 60 59.57
30 36.30 61 60.32
31 37.52 62 60.98
32 38.65 63 61.73
33 39.68 64 62.48
34 40.62 65 63.32
35 41.56 66 64.17
36 42.50 67 65.01
37 43.34 68 65.85
38 44.18 69 66.79
39 45.03 70 67.82
40 45.78 71 68.95
41 46.53 72 70.08
42 47.28 73 71.39
43 48.03 74 72.89
44 48.78 75 74.58
45 49.44 76 76.55
46 50.19 77 79.17
47 50.84 78 82.83
48 51.50 79 89.02
49 52.16 80 100.00
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be used to compare with other conditions than stoma
[23].
National versions of Stoma-QOL in English, Danish, Ger-
man, French or Spanish and a User Manual in English can
be downloaded upon registration at the website: http://
www.stomaresearchboard.com
Conclusion
In conclusion, the metric properties of the Stoma-QOL
questionnaire were assessed by means of Rasch analysis,
taking into account the importance to the patients of the
items, as well as the standard Classical Test Theory
approaches, which assume that each item contributes
equally to the total score. The importance weights of the
20 items of the Stoma-QOL spread out in a way that
shows a coherent and meaningful direction, defining a
variable of useful generality. Results also showed that the
Stoma-QOL conforms to the Rasch model expectation of
item weight invariance between national versions in dif-
ferent European countries. Given the adequacy of the met-
ric properties of the Stoma-QOL suggested by the Rasch
results as well as by the classical analysis, this study has
shown the suitability of the instrument both for clinical
practice and for clinical research.
Authors' contributions
LP participated in the design of the study and performed
the statistical analysis. HT planned and conducted the
international collection of qualitative statements and
supervised the translation including the field tests. KJ
drafted the manuscript. All the authors read and approved
the final manuscript.
Acknowledgements
The authors would like to express their thanks to Dr. Rune Sjödahl, Dr. 
Olof Hallböök and Dr. Peter Andersson, Linköping University Hospital, for 
reviewing and commenting on this article. This study was supported by a 
grant from Coloplast A/S.
References
1. Olbrisch ME: Development and validation of the ostomy
adjustment scale.  Rehabil Psychol 1983, 28:3-12.
2. Nugent KP, Daniels P, Stewart B, Patankar R, Johnson CD: Quality
of life in stoma patients.  Dis Colon Rectum 1999, 42:1569-1574.
3. Karadag A, Mentes BB, Uner A, Irkorucu O, Ayaz S, Ozkan S: Impact
of stomatherapy on quality of life in patients with permanent
colostomies or ileostomies.  Int J Colorectal Dis 2003, 18:234-238.
4. Silva MA, Ratnayake G, Deen KI: Quality of life of stoma patients:
temporary ileostomy versus colostomy.  World J Surg 2003,
27:421-424.
5. Scarpa M, Barollo M, Polese L, Keighley MR: Quality of life in
patients with an ileostomy.  Minerva Chir 2004, 59:23-29.
6. Marquis P, Marrel A, Jambon B: Quality of life in patients with
stomas: the Montreux Study.  Ostomy Wound Manage 2003,
49:48-55.
7. Nunnally JC, Bernstein IH: Psychometric theory 3rd edition. New York,
McGraw-Hill; 1994. 
8. Crocker L, Algina J: Introduction to classical and modern test theory Fort
Worth, Harcourt Brace Jovanovich; 1986. 
9. Hunt SM, McKenna SP: : The QLDS: a scale for the measure-
ment of quality of life in depression.  Health Policy 1992,
22:307-319.
10. Maslow A: Motivation and Personality 2nd edition. New York Harper &
Row; 1970. 
11. Prieto L, Alonso J, Lamarca R, Wright BD: Rasch measurement
for reducing the items of the Nottingham Health Profile.  J
Outcome Meas 1998, 2:285-301.
12. Bond TG, Fox CM: Applying the Rasch Model: Fundamental
Measurement in the Human Sciences.  Lawrence Erlbaum Asso-
ciates Publishers. Mahwah, New Jersey; 2001:7-34. 
13. Swaine-Verdier A, Doward LC, Hagell P, Thorsen H, McKenna SP:
Adapting quality of life instruments.  Value Health 2004,
7(Suppl 1):S27-30.
14. Wright BD, Linacre JM: User's Guide to WINSTEPS: Rasch-Model Com-
puter Program Chicago, MESA Press; 1999. 
15. Smith RM, Schumacker RE, Bush MJ: Using item mean squares to
evaluate fit to the Rasch model.  J Outcome Measurement 1998,
2:66-78.
16. Deyo RA, Diehr P, Patrick DL: Reproducibility and responsive-
ness of health status measures. Statistics and strategies for
evaluation.  Control Clin Trials 1991, 12:142S-158S.
17. Lindeboom R, Sprangers MA, Zwinderman AH: Responsiveness: a
reinvention of the wheel?  Health Qual Life Outcomes 2005, 3:8.
18. Hays RD, Hadorn D: Responsiveness to change: an aspect of
validity, not a separate dimension.  Qual Life Res 1992, 1:73-75.
19. Terwee CB, Dekker FW, Wiersinga WM, Prummel MF, Bossuyt PM:
On assessing responsiveness of health-related quality of life
instruments: guidelines for instrument evaluation.  Qual Life
Res 2003, 12:349-62.
20. Puhan MA, Bryant D, Guyatt GH, Heels-Ansdell D, Schunemann HJ:
Internal consistency reliability is a poor predictor of respon-
siveness.  Health Qual Life Outcomes 2005, 3:33.
21. Guassora AD, Kruuse C, Thomsen OO, Binder V: Quality of life
study in a regional group of patients with Crohn disease. A
structured interview study.  Scand J Gastroenterol 2000,
35:1068-1074.
22. Casellas F, Lopez-Vivancos J, Badia X, Vilaseca J, Malagelada JR:
Impact of surgery for Crohn's disease on health-related qual-
ity of life.  Am J Gastroenterol 2000, 95:177-182.
23. Guyatt G, Feeny D, Patrick D: Issues in quality-of-life measure-
ment in clinical trials.  Control Clin Trials 1991, 12:81S-90S.